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I propose to submit for your consideration to-day

some thoughts upon the functions of the great sym-

pathetic nervous system which have occupied my

mind in a more or less coherent form for many

years; and if it shall seem to you that certain of the

ideas which I shall propoun(I are contrary to received

and well-grounded doctrines, and ai-e therefore incor-

rect, I trust that you will not condemn them hastily,

hut as liberal men, belonging to a liberal profession,

that you will calmly weigh them, and without preju-

dice adopt or reject them as shall seem to your judg-

ment best.

Although it is necessary that you should have a

tolerably clear idea of the structure and distribution of

the gieat sympathetic nervous system, in order to fol-

low me in the remarks which I propose to make, yet

I do not intend to do more thaii to recall briefly to
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your minds the general outlines of this part of the sub-

ject, with which you are all of necessity more or less

f�iniliar.

You will recollect that the great sympathetic con-

sists, in the first place, of a double chain of ganglia, over

fifty in number, extending from the base of the brain

along the sides of the spinal column to the coccyx; in

the second place, of certain ganglia, such as the supel-

ficial and deep cardiac, the semi-lunar, and innumerable

others, named and unnamed, scattered among the thora-

cic, abdominal, and pelvic viscera; and thirdly, of an

almost infinite number of neive cords, which may he

divided into three classes; first, those which connect

the sympathetic ganglia one to another, these are not

strictly speaking nerve cords, though cord-like in form,

but are prolongations of the ganglia, and are made up

not of nerve fibres, but of nerve cells; next, those which

connect the sympathetic ganglia with the nerve trunks

and nerve centres of the cerebro-spinal nervous system;

and lastly, those which take their origin in the ganglia

of the great sympathetic nervous system, and are dis-

tributed to the various organs which are supplied with

nerves from this nervous system.

It must not be supposed that this brief r#{233}sum#{233}gives

any adequate idea of the extent of the distribution,

or the amount of the aggregate mass of the great sympa-

thetic. Probably no part of the body is entirely with-

out sympathetic fibres, and the ganglia of this system.

are almost as universally distributed as are its nerve

cords, so that the whole mass of the great sympathetic,

though it can not be determined with anything ap-

proaching to accuracy, must be very much greater than

is often supposed, and perhaps does not fail much short

of the mass of the cerehro-spinal nervous system.

Indeed, one author (Davey) goes so far as to say that
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it “constitutes a great part; of the volume and weight

of the whole body.”

In minute structure the great sympathetic is composed

like the cerehro-spinal nervous system of cells and

fibres. Neither its cells nor its fibres, however, are like

those belonging to the brain and cord. There is enough

difference in minute anatomy to make � thoughtful ob-

servei feel certain that thele must be a decided differ.

ence of functions. The only other thing to he especially

remarked about the anatomy of this great nerve, is the

immense number and great complexity of its plexuses.

These plexuses, speaking generally, are made up of

nerve cords from different sympathetic glanglia, of fila-

ments derived from spinal nerves, and often others

from cranial nerves. That is, in a given plexus there

will unite nerves from perhaps two, three, or more

sympathetic ganglia, with filaments from one or more

spinal nerves, and perhaps from one or two cranial

nerves. FIoln these plexuses the nerve cords proceed

to their ultimate distribution, the object of the plexus

seeming to be to bring together and combine these vari-

ous elements in order to form an extremely complex

nerve.

Now, as regards the ultimate distiibution of the great

sympathetic-a matter of great importance to us in de-

ciding upon its functions. In the first place it sends

branches to all tile spinal and cranial nerves, which

presumably follow the course of those nerves, and are

distributed with them to the organs supplied with

nerves by the cerebro-spinal nervous system. Secondly,

it is probably distribute;I to the coats of all the arteries

in the body, though the arteries carrying blood to the

head, face, and glandular organs are better supplied by

it than others. Thus tile common, internal, and exter-

nal carotids, the phrenic, the renal, the hepatic, the
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splenic, the superior mesenteric, sacral, internal iliac,

vesical, and uterine arteries are known to be freely sup-

plied by it. Thirdly, the viscera-thoracic, abdominal

and pelvic-are all supplied more or less abundantly

with sympathetic nerves. I will mention the different

organs in their ordei, according to the amount of the

supply, relative to their mass, which they severally re.

c’eive, as well as I have been able to make it out, but I

must warn you that this classification is only approxi-

mative-hetween two such organs, for instance, as the

spleen and pancreas, it is impossible to say which is

best supplied. You will see as we go on that this

classification, although imperfect, is somewhat import.

ant, in view of the deductions which we shall be able

to draw from it.

At the head of the list, beyond all question, stands

the heart; foi it not only receives the six cardiac nerves

from the upper, middle, and inferior cervical ganglia,

and has four plexuses-the two cardiac and two cor-

onary-entirely devoted to its supply; but it has also

numerous ganglia imbedded in its substance, which are

centres of nerve force for its own use over and above

Next to the heart probably comes the radiating fibres

of the iris. Then the supra-renal capsules. In the

fourth rank stand, I think, the sexual organs, both

male and female, the testes and ovaries being es-

pecially well supplied. The organs of special sense

come next-the eye, the internal ear, the nasal mucous

membrane, and the palate. Next after these organs

must be placed the stomach, the whole intestinal tract,

and the liver. In the seventh rank stand the thyroid

gland, kidneys, spleen, and pancreas. Last of all

comes the lungs which receive, in proportion to.. their

size, a remarkably small supply.

There is just one thing more to say about the anat-

omy of our subject, before proceeding to its physiology,
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and that is, to indicate a list of organs supplied by the

sympathetic, and not by the cerebro-spinal nervous sys-

tem. And it is well that you should bear in mind that

this division of parts is not absolute, but relative; for,

as the sympathetic in all its extent probably has cere-

bro-spinal fibres mixed with it, so all parts which are

supplied witjl nerves by it, no doubt, do receive some fila-

ments from the cerebro-spinal nervous system; but these

fibies are small and few, and are, also, probably modi-

fied in their functions l)y being so intimately associated

as they are with sympathetic nerves and ganglia. The

division of 01-galls, therefore, into those supplied by

both systems, and those supplied by the sympathetic

alone, though not an absolute division, is still a real

one. In this list we have the radiating fibres of the

iris, the arterial coats, the liver, the kidneys, the ovaries,

the supra-renal capsules, the pancreas, and the intestinal

tract, including both muscular coat and glands, and to

this list, I believe, may he fairly added the body of the

bladder and that of the uterus.

Now as to the functions of the great sympathetic.

Some physiologists, as Todd and Bowman, seem to con-

sider that the sympathetic differs very little in its func-

tions fi-om the cerebro-spinal system, and that, at least

in some respects, its functiomis are identical with the

functions of this latter nervous system. There are some

general considerations which make this vIew of the

subject appear to me unlikely to be correct. In the

first place, though both nervous systems are made up

of nerve cells and nerve fibres, yet the cells and fibres

of the great sympathetic nervous system differ materi-

ally in structure from the cells and fibres of the cerebro-

spinal nervous system, and it can scarcely be supposed

that such different structures should not be manifested
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by some corresponding difference in their functions.

In the second place, the great sympathetic system in

the arrangement of its parts, in the great number and

extraordinary diffusion of its ganglia, and in the im-

mense number and great complexity of its plexuses, is

too unlike the cerebro-spinal nervous system for us to

suppose that their functions can he anything like iden-

tical. Thirdly, the great sympathetic is distributed

mainly to organs in the interior of the body that do

not require, and are not endowed with sensibility-at

all events, to anything like the same degree as obtains

in the case of tile external organs which are supplied

with nerves by the cerebro-spinal nervous system. And

lastly, if the great sympathetic has the power of excit-

ing contractility in muscles at all, we shall see that

this power is materially different from that possessed

by the motor centres of the cerebro-spinal system.

What then are the functions of tile sympathetic

nervous system?

I shall consider this subject by seeking to give

rational answers, deduced from acknowledged facts to

the following five questions:

Ru-st. Is it a motor nervous system; and if so, in

what sense?

Second. Is it endowed ,with sensation?

Third. Does it control the functions of the secret-

ing glands, as the gastric, mammary, intestinal, salivary,

lachryrnal, the liver, kidneys and pancreas?

Fourtit. Does it influence the general nutrition of

the body; and if so, in what manner?

Fifth. Is it the nervous centre of the moral nature,

that is, of the emotions?

Let us discuss these questions in their ordet-.

The first question is: Does the sympathetic possess

the functions of a motor nerve? The only muscular
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structures which receive nerves from the sympathetic,

and none from the cerebro-spinal nervous system, are

the muscular coats of the arteries, the radiating fibers

of the iris, and the muscular coat of the intestines. It

would be almost, though not absolutely correct, to

include in this list the bladder and uterus. Any nervous

stimulation received i)y these organs, must, therefore, be

sent from the great sympathetic, and that these struc-

tures are influenced by some nervous system is certain,

as we shall see further on. We may, therefore, say

positively, that the great sympathetic does act as a

nerve of motion. You will notice, however, that all

these structures are made up of unstriped muscular

fibre; and you will furthem- notice that all unstriped

muscle, whether it receives any nerves from the cerebro-

spinal nervous system or not, is well supplied by the

great sympathetic. We shall be safe if we infer from

these facts, that the great sympathetic is the nerve of

motion to unstriped muscle. In tile case of the heart,

whose muscular fibres are striped, though they are not

precisely similar to ordinary striped muscle, such as is

supplied by the cerebro-spinal system and is under

the control of tile will, there seems to me no room to

doubt that its movements are influenced by the great

sympathetic. And this we must take as a partial excep-

tion to what I believe to be the law, namely: that the

movements of striped muscle are controlled by the

eerebro-spinal neivous system, and the movements of

unstriped muscle by the great sympathetic. The only

other exception to this law that I am aware of is the

ease of the circular fibres of the iris, which, being un-

striped muscle, are supplied by the third cranial nerve.

If we apply the same reasoning to the solution of

the question: Is the great sympathetic a sensory nerve?
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we do not get a very clear answer. Parts supplied only

by the great sympathetic, as the liver, kidneys, pan-

creas, supra-renal capsules, and ovaries, are probably

scarcely if at all sensitive. Arguments as to tile sensi-

tiveness of these organs, drawn from their pathological

conditions, I do imot think of much value, for such

pathological states usually involve the investing mem-

brane of these organs, eithei- by congestion of it,

stretching of it, or in some other way, and we know

that this investing membrane, the peritoneum, is well

supplied by cerebro-spinal nerves, and is very sensitive.

On the other hand, pathological conditions of these

organs which do not interfere with their investing

membrane-such as cancer of tile liver in cases where all

the cancerous 1l0(lUleS are buried in the substance of the

organ and do not encroach upon the peritoneum-and

many diseases both of the liver and kidneys leading to

fatal disintegration of tissue, are quite � The

organs which I have mentioned as being supplied

solely by great sympathetic nerves are by their posi-

tion well protected, 1)0th by being surrounded by sen-

sitive tissues and organs, and by being invested by a

highly sensitive membrane. They do not therefore re-

quire for their protection that they themselves should

be sensitive, and I do not believe that they are so.

Another fact whkh bears out this view remains to be

mentioned. When organs analogous to those of which

we have been speaking, other glands, as the mammary,

salivary, or testes, ai-e placed in exposed situations,

they are then supplied with cerebro-spinal nerves as

well as with nerves from the sympathetic; the sympa.

thetic fibres being undoubtedly intended to control

their functions, and the cerebro-spinal fibres to make

them sensitive and so protect them from injury. For

if, on the one hand, the great sympathetic fibres were
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endowed with sensibility, there would be no occasion

for a supply of cerebro-spinal nerves to these organs;

or if, on the other hand, the cerebro.spinal nerves are

not sent to furnish them with sensibility but to control,

as some physiologists maintain, their secreting func-

tions, then there would be no apparent reason why

they should be supplied with great sympathetic nerves.

All things considered, therefore, I am inclined to an-

swer this question in the negative. I do not believe

that the great sympathetic is endowed with sensation.

Of course I do not mean that the great sympathetic

has not afferent as well as effereut fibres-it doubtless

has; but what I argue is that an afferent impulse along

these fibres although it may and does awake a response

in the corresponding garigliory, does not awaken sen-

sation.

The third question is: Does the great sympathetic

exercise a controlling influence over the functions of

the secreting glands? I think there need be no hesita-

tion about answering this question in the affirmative.

The ordinary function of these glands might he sup-

posed to be carried on independently of nervous influ-

ence altogethei-, though 1 do not think it at all likely

that it is; foi- as in the healthy condition of the body

the secreting process of every gland is carried on with

reference to other parts besides itself, so there seems

no means by which the function of a given gland could

be so co-ordinated to tile condition of other parts of the

economy, except through the agency of a nervous system

distributed to each, and through which a chain of

intelligence-if we may use that word-can be main-

tained. If any nervous system performs the office here

indicated, it must of necessity be the great sympathetic,

for the following reasons :--The will has iio influence
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upon the functions of the secreting glands. In cases of

genei-al paralysis from disease or injui-y of the cord, the

functions of the secreting glands are performed almost,

if not quite as well as when the cerebro-spinal system

is intact. The great sympathetic is the only nervous

system winch is distributed to all the glands, the liver

and kidneys receiving nerves from rio other.

As for the cases of extraordinary action, or want of

action, of these glands, in some emotional states, as, for

example, tile excessive secretions of urine in fear, of tears

in grief; and conversely the arrest of the buccal and

salivary secretions in terror, the ai-rest of tile gastric secre-

tion from almost any marked emotional excitement, the

well known increase, arrest, and alteration in quality of

the mammary secretion fromn the influence of matem-nal

love, terror, and rage; these can not be explained without

referring theimi to the influem�e of some nervous system

over the glands in question. I think, fbr tile following

reasons, that this nervous system is the sympathetic.

In the first place, some of these glands, as the kidneys,

receive 110 other than sympathetic nerves; and in the

second place, the great sympathetic sends a liberal sup-

ply of nerves to all of them. It does not send nerves

to those glands which are not supplied by the cerebro-

spinal system, and very few, or none, to such glands as

are supplied by it. On the contrary, if you will re�a1l

an attempted classification on a previous page of this

essay, you will see that there the kidneys, which re-

ceive no nerves but from tile great sympathetic, rank

in the seventh order of organs, according to the

quantity of sympathetic nerves which they receive.

The testes, ovaries, the gastric and intestinal glands all

come before the kidneys, as all receiving more sympa-

thetic nerves than do these. Of these organs the ova-

ies, surpra-renal capsules and liver receive no cerebro-
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spinal nerves, hut the other organs all do, and some of
them, as the testes and gastric glands, receive a toler-

ably large supply of nerves from this system. If, then,

some secreting organs are certainly influenced by

ciiiotional states, through the medium of the symupa-

tlietic, and if the great sympathetic is supplied just as

copiously, or more so, to othem- organs whose functions

are also influenced by emotional states, is it not reason-

able to conclude that the medium is the same in all

cases, and that it is through the great sympathetic that

emotional conditions effect the secretions?

But this is not all. We have seen above that it is a

strict rule that secreting glands are supplied with

cerebro-spinal nerves copiously, or the reverse, accord.

ing to the degree of their exposure to injury from

without; thus the salivary and mammary glands are

well supplied, while the kidneys and liver receive no

cerebro-spinal fibres at all. So, too, the testes am-e sup.

plied with cerebro-spinal nerves, while the homologous

organs in the female-the ovaries-are not. So that, on

the one hand, without supposing that the cerebro-spi-

nal nerves going to these organs have anything to do

with their functions, we can understand why they are

sent them-c; and, on the other hand, we have shown

that they are not needed to explain time functional phe-

noniena of these organs, for these are the same in

glands which are, and in those which are not, supplied

with cerebro-spinal fibres.

But there is still another word to say in support of

this view, and it is this-cerebro-spinal nerves ai-e either

nerves of sensation or nerves of motion. Now in the

case, for instance, of the mammary glands, which are

supplied with cerebro-spinal nerves derived from the

anterior and lateral cutaneous nerves of the thorax,

those branches which are distributed to tile mammary
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glands are either sensory or motor nerves. Now if we

suppose that these nerves control the secreting functions

of the glands, we must either suppose that a motor

nerve is able to take on this function, which does not

seem likely, or we must suppose that it is accomplished

by a s�sory nerve, and in that case we must argue that

the nerves in question are capable of carrying the cur-

rent which has this influence on the gland the reverse

way to its ordinary use, for the current in a sensory

nerve flows from the periphery to the centi-e, but this

current of nervous influence, of which there is now

question, flows along the nerve from the centre to the

periphery. If you will carefully weigh these consider-

ations I think you will have no difficulty in agreeing to

the following propositions :-That the great sympathetic

can and does exercise a controlling influence over

the secretion of glands, such as the kidneys, which

receive no other nerves. That, as it is at least equally

distributed to other glands which receive cerebro spi-

nal nerves, and no other function appears for it to per.

form, it influences their secreting functions also. That

cerebro-spinal nerves, when sent to glands, have another

obvious function to perform besides that of controlling

the seci-etions of these glands; and that it is conse-

quently unnecessary to suppose that they do this

likewise. And, finally, it does not seem likely, for other

reasons, that the nerves derived from the cerebro.spinal

system can or do influence the functions of secreting

organs.

The fourth question is: Does the great sympathetic

influence the general nutrition of the body; and if so,

in what manner? The nervous power which controls

nutrition must be universal since nutrition itself is uni-

versal. Tile great sympathetic nerve is distributed to the
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whole system, while many parts are not supplied by

the cerebro-spinal system. For all cranial and spinal

nerves receive branches from the sympathetic which

are undoubtedly distributed, at least iii part, with the

spinal and ci-anial nerves. Also all arteries are accom-

panied by sympathetic nerves, which are distributed to

the same parts as the arteries. Besides this there

are, without any doubt, as pointed out by Davey in his

Work on the great sympathetic, hundreds of minute

sympathetic ganglia scattered among the tissues and

organs of the body which send filaments to the parts

in the neighborhood of each of them, so that in fact

the distribution of the great sympathetic nerve is prob-

ably absolutely universal, while the distribution of the

cerebro-spinal system is far from being so.

The nuti-ition of paralyzed limbs, though not up

to par on account of want of exercise, is still pretty

well kept up; while if those limbs could he deprived of

sympathetic nervous influence instead of cem-ebro-spinal

nervous influence, we have reason to believe that their

nutrition would fail absolutely, and that they would

die.

If the sympathetic he divided on one side of the neck,

the immediate effects of the operation are as follows:

the corresponding side of the head and face is immedi-

ately very much congested, and the temperature of time

same parts raises several degrees, (8#{176}to 9#{176}).The mean-

ing of these changes would seem to be that tile muscu-

lar coats of tile arteries are paralyzed by division of tile

nerve which supplies them, and that oxidation of tile

tissues takes place too rapidly. Whether oxidation of

the tissues is hastened in consequence of the congestion

which is due to the paralysis of tile muscular coats of

the arteries, or whether it is due to a direct loss of

nervous energy supplied by the sympathetic to the tis.
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sues themselves, and by virtue of which retrograde nieta-

morphosis is in the normal state of the parts held in check,

or what part of the extra oxidation and consequent

extra elevation of temperature is (hue to each of these

causes, can not perhaps, he absolutely determined in the

present state of our knowledge. It �S ill any case un-

doubtedly true, that either directly oi- indirectly the g�’eat

sympathetic exercises a controlling influence over that

process of cell gi-owth and destruction which we call nutri-

tion. To what extent the process of nutrition is depend-

ent upon a supply of nerve force (lerived from the sympa-

thetic is a mom-c difficult matter to decide. We know

that this process goes on iii plants, and iii animals too

low in the scale to have a sympathetic system, though

Davey believes that all animals have a sympathetic

system, and that even plants have an analogous organ;

but supposing that the ordinary view is cori-ect, and

that neither plants, nor animals very low in the scale,

have a symnpatiletic system, then it would seeni that the

process of nutrition cannot he entirely dependent upon

any kind of nervous influence. But in that case, it

would appeal- that, while going on under tile general

laws of chemico-vital selection, and of cell growth and

destruction, which are common to all organized beings,

the highest as well as the lowest, to plants as well as

to aninials, nutrition is still subject to what we may

call a general supervision of the great sympathetic

system.

The last question which we have to answer in regard

to the functions of the great sympathetic, is: Is it the

nervous centre of the moral nature? I believe it is.

And first it will be necessary to define the meaning

here attached to the expression, “Moral Nature.” You

will understand, of course, that I mean by it something
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quite distinct from the intellect which, along with it,
makes up the whole mind of man.- Now we all know

that the manifestations of these two, time intellectual

and moral natures, commonly occur togetii�m. flmt is

to say, tile idea of a thing or p�rsoii having arisen in the

mind, a feeling of pity, ten(lerness, love, feam-, hate,

annoyance, or a feeling of sonic kind, arises at or about

the same time, and is directly towards time same thing or

person ; and to all appeal’amlce tile idea and the feeling
arise together, and are simply two aspe�ts of one mental

act. Now, what I argue is, that this is not the cori-ect :iew

to take of the matter at all ; but that either time idea at

first ai ises and then tile feeling which may 1e said to coloi

it ; or that the feeling having am-isen 1)riumarily, it either

suggests tile idea by association and then colors it, or

the idea being suggested by something else besides time

feeling it is, all tile same, colored by it to a greatem-

or less degree.

The intellectual nature includes every kind and (le-

gree of thought, from the simple presentation of the

image of a natural object to the mind to time most

abstruse reason.ing-it includes, among its divisions, per.

ception, conception, memory, imagination, reasoning,

comparison, abstraction, and judgment.

The moral nature, on the other hand, includes every

form of passion and emotion, and some feelings

that are not classed as passions or emotions, such

as faith, courage and confidence. As an incom-

plete catalogue of the divisions of the moral nature,

including some compound states partly i(leational

and partly emotional, I may mention,-and I pur-

posely place the antithetic emotions in juxtaposition-

love, hate; courage or faith, fear. And here I wish to say

that after long consideration upon this point, and a

careful and lengthened series of observations upon my
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own mental operations, I am inclined to think, though

I do not pretend to state it positively, that these four

are the only simple emotional states; at all events, the

only simple states that at-c included in the list here

given. That these four are themselves simple emotional

states I think is certain. Time m-est are compounds of one

or more emotional with one or more ideational move-

ments. Well, then, the list contains, simple emotions-

love, hate; faith, fear. Then compound emotions-anx-

iety, security; trust, suspicion; joy, grief; high spirits, low

spirits; exultation, dejection; triumph, despair; tender-

ness, surliness; patience, impatience; confidence, shame.

Now, it must be borne in mind, that these mom-al states

have all of them a wide range in (legree. That, for

instance, there is no difference in kind between a casual

liking and the most intense love-between a slight feel-

ing of dislike and the bitterest hate-between time faith

that mnakes us take the word of an acquaintance for a

few dollars and the faith which enables the martyr to

walk exultingly to the stake-between the feeling of un-

easiness that something may be wrong and the agony

of extreme terror; and so through them all.

Without taking up too much of your time with the

psychological side of this argument, I may say here

that, given a certain number of ideational elements

(simple concepts) and a certain number of moral ele-

ments (simple emotions), then the mind seems to be

built up of these in accordance with certain laws which

may be called the laws of their association. The first

law is that the union of ideational elements (simple

concepts) is more elementary and sti-onger than the

union of ideational elements and moral elements, and

that the union of ideational elements can be carried to

any extent of which our minds are capable just as well

without as with the presence of emotional states. The
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second law is that one emotional element does not

unite with another emotional element without the ex-

istence of aim idea. That in other words, although a

simple emotion may and sometimes does exist in the

mind, unassociated with any idea, a comnpound emotion

cannot so exist. The third law is found in chenmistry

as well as in psychology. It is, that binary combinations

of concepts are more stable than tertiary cotni)inations,

and these than more complex combinations of concepts;

and that binary combinations of a concept and a simple

emotional state are moi-e stable than tertiary corn bina-

tions of these elements, and these than still more complex

combinations.

If the brain is time organ of the intellect, and the sym-

pathetic of the emotions, it seems to me that tile greater

complexity of structure of tile first as compared with

the last will throw some light on laws one and two,

and also upon another very significant circumstance of

time same kind, namely-that while we have an elaborate

ideational memory we have no analogous register foi- the

moral nature.

The complexity and fineness of the adhesions between

ideas constitute largely the value of a given intellect.

The union of ideas with emotional states makes up

character. Our feeling towards individuals of our i-ace

as well those i-elated to us or knowmi to us as those

whom we casually meet, our feeling to the i-ace at large,

to external nature, to the unknowable which surrounds

us on all sides, to ourselves, to- death, and, in fact, tile

stt-ength of adhesions or want of adhesion between

all ideas and all emotions is what we call character, in

its infinite variety. With some people these bonds are

excel)tionally loose, and we say they are unstable, or

we say such aim one is weak oi- has a weak character;

with another the bond is exceptionally firm, and we

Voi�. XXXVI -No. Il-B.
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say that such a person is obstinate, or that such an one

possesses great firmness of character.
In tile development of’ a race the formation of these

bonds, almost infinite in number, and requiring to have

a definite relative strength within certain limits of

variatioil, is of at least as great importance as time actual

development of eithei- the emotional or intellectual

natures. And derangement of these associations, the

loosening of some, which are essential to life in a social

state, and time formation, (le novo, or time increased inti.

macy of union of others which are trivial, valueless,

rniscimievous-I say such derangements of associations

between immoral states and intellectual concepts, and,

going deeper, derangements of the union of intellectual

concepts with one another, constitute the characteristic

mental lesion in many cases of insanity, and such de-

rangement probably constitutes a material part of all

insanity.

Now time intellectual and moral natures being, for the

sake of time argument, defined as above, I contend that

they are fuiictions of two different organs, or of two

diffem-ent � of time same organ, for the following

reasons :-A continuous current of ideational states and

a continuous current of emotional states constantly ex-

ist and flow on together without interfering with one

another, except through the association of certain ideas

with certain emotional states. Any idea may exist

associated with almost any emotional state. There is

no fixedness of i-elation between ideas and emotional

states, such as there would be if they were the concur-

rent functions of one organ. Any idea may exist with-

out the co-existence of any emotional state. Any situ-

pie emotional state-fear, anger, love, or faith-may exist

without being associated with any idea; that is, with-

out time simultaneous existence of any thought. More�
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over there is no relation between the intensity of emo-

tional and intellectual action going on at the same time,

as we should think must necessarily be the case if

these two were functions of one organ; for during states

of strong emotional excitement the intellect may be

very active or the reverse, and during periods of intense

intellectual activity there may he either a great deal of

emotional excitement or very little. Another reason is

that there is an absence of relation of development be.

tween the intellectual and moral natures which could

hardly exist were these two functions of one organ-for

in any given individual time intellect may be highly de-

veloped and the moral nature very ill-developed, or the

reverse; so that we often see clever men with bad hearts,

and men of excellent immoral qualities who are very

stupid. We all know instances of these two classes of

men as well in actual life as in history. And passing

from ordinary life downwards to that life which is

below the ordinary level of humanity, the lower level

upon which the individual stands may be due to de-

ficiency of the intellectual or of the moral nature.

For if the intellect is below the ordinary standard

of humanity, we say the man is a fool; if still fur-

ther deficient we say he is an idiot. But if it is the

moral nature which is deficient in development, we say

the man is a criminal either in act or at least by natui-e;

and if the moral nature is still further deficient, we say

the man is a moral idiot. But the fool may have a

kind and affectionate heart, and the criminal a quick

wit. The intellectual idiot may still have the funda.

m�ntai affections of our race fairly developed; and the

moral idiot, though his intellect is not likely to he of a

high order, may be a long way from a fool. It is un-

doubtedly true that there is a certain relation between

intellectual and moral defect, so that they are apt to
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co-exist, bitt this tendency is not greater than is the

tendency between allied 01-galls, such for instance, as

the cerebro-spinal nervous system and the great sym.

pathetic, to he both well or ill-developed in a given

organism. The intellectual and the moral natum-es being

for these reasons presumably functions of different parts

of the nervous system. or of different nervous systems,

let us see if it he possible to determine what part of

the nervous system the moral nature is a function of�

There are some general considerations which are cal-

cimlated to raise a presumption in an unbiased mind that

there may be a closei connection than is usually sup-

posed between the grea.t sympathetic and the emotional

nature.

In the first place, as pointed out by Benjamin

Richardson in his latest work, “0mm Diseases of Modern

Life,” we feel that our emotions have their seat not

in out- heads, hut in our bodies; and the languages of

all ilatiolls amid of all times refer the emotions to the

heart, in and about which organ are grouped the larger

ganglionic masses of the great sympathetic system.

In time second place, the intellect is less developed and

time moral nature more developed in woman than in man,

and we know that the biain is smaller, and we have

reason to timink that the great sympathetic is larger, in

the female than in time male sex of our species. I do

not think a comparison has ever been made by direct

obsei-vation between the gm-eat sympathetic in man,

and the sanme ol’gan in woman, but it has two large

organs to supply in the female which do not exist in

the male, viz.: the mammary glands and the uterus. It

is certain, therefore, that the organ is larger in time female,

by that much at least.

Iii the third place, there is the fact that all the fun c-

tioims wlmich we know of as belonging without question
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to time great sympathetic are wlmat we immay call by com-

parison with the functions of the cerebro-spinal nervous

systemn, continuous functions for example :-the control

of the calibre of the artei-ial walls, the slow and almost

constant peristaltie action of the bowels, the regulation

of secretion and nutrition ;-while all time functions of the

cerebro-spirmal nervous system might be called by con-

trast, instantaneous functions-the reception of sense im-

pressions, the act of thought, the conti-action of a

voluntary muscle or of a group of voluntary muscles-

these functions are scarcely begun before they are

ended. Now’, it is easy to see into which of these groups

emotions naturally fall. We do not love for an instant,

as we think of an algebraic equation or of a point in

diagnosis, and then cease for a tiume or altogether to

love; on time contrary, we love for montims, years, a life-

time. So with hate. Timough we (10 not hate, most of

us, fortunately, quite as persistently as we love, still we

seldom hate fom- a few imours, oi- even days only, and we

are apt to keep it up even weeks, perhaps months.

Faith I coimsider to be with love the imighest function of

the moral nature. 1 (10 not mean anvtl�iug like belief

when I say faith; belief belongs to the intellect-is a part

of the intellectual nature. �fh immoral function faith is

something that includes reliance, confidence and courage,

amid when it is possessed in large measure, and carried

into matters of religion, time person possessing it is safe

from at least half time ills of mortality. Without encroach-

ing upon the domain of the theologian, we may say in a

true sense that such a man is saved. This faith, like

love, and still more than love, is constant for months,

years, or a iifetimne. Look now at the mnore momentary

passions, such as angel- or fear. We know that to be-

come angmy takes au apprcciable length of time, some

minutes, or even hours, according to the degree of mo-
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bility of the individual nervous system acted upon, and

according to time nature of the exciting cause of the

anger, and that when time passion is fully aroused it

continues for soiue time, sometimes for days, and then

passes off slowly as it arises. Time same may be said of

fear. It is well known that after a gm-eat danger has

been passed fear will often last for days or even weeks,

and fear is never momentary.

A fourth consideration, which argues a connection

between the moral nature and the great sympathetic

nervous system, is what we may call the depth of both

the one and the other. The great sympathetic is ana-

tomically deep; it is buried out of sight; it does not

come to the surface at any point; it has no lirect con-

nection as far as we know with the outside world.

You know that in this respect it is in strong contrast

with the cerebro-spinal nervous system, to which be-

long all the nerves of general and special sense, and

which supplies all the muscles whose movements are

visible on the surface, as well as the vocal organ. The

great sympathetic has no such con nections with the

outside world at all; no sense organs, and no volun-

tary muscles belong to it; it has no vocal organ. Now-

how does time great sympathetic compare in these re-

spects with time moral nature? I say it tallies exactly

with this latter. For if you will consider a moment

you will see that we can neither receive nor transmit

moral impressions directly as we can thoughts. We

can only receive moral impressions by their spontaneous

growth within us, as most often in the case of love or

faith; or if we acquire them in a more casual manner

we get them through intellectual changes-for example:

we see and realize a danger, and we have fear; we

perceive an insult, an(1 we become angi-y. The intellect-

ual movement must precede the emotional movement..
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The emotional life is under the intellectual life; as I

said at first, it is deeper. Now, as with receiving, so

with transmitting or expressing emotional states. I can

tell you that I am afraid, or that I love. This, however,

would not be an expression of emotion. This would be

only an issue of intellectual paper intended to represent

emotional gold, which last never leaves the vault of the

hank. It is true, to a very large extent, that we can not

express our emotions. We all feel and know this in every

day life. I said just now that the great sympathetic has

no vocal organ. So, too, the moral nature was 1)01-n dumb.

If we do attempt to express an emotional state we take

round about or special ways to do it. For example: if

I was very angry and wished to show it, or perhaps

was compelled by my passion to show it without wish-

ing it, I should do so by speaking in a loud voice, in a

peculiar tone, by gesticulations and by facial expres-

sions; and even then, with all this fuss, I should not

express my moral state as clearly and fully as I could

express any given intellectual state by means of a few

calm words.

In further considering this part of our subject, we

have to look at the problem from two sides, the con-

verse of each other. First, we have to consider

the different ways emotions are caused om- excited, and

see whether these causes are such as act upon the

cerebro-spinal nervous system, or upon the great sym-

pathetic. Then, secondly, an emotion being excited,

we have to consider the effect of this emotion on the

economy, and see whether those organs supplied by time

sympathetic are primarily affected, amid most affected

by the nervous disturbance, which is t�e physical ac-

companiment of the emotion, or whether those organs

supplied by the cerebro-spinal nervous system are

those which are first and most affected.
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We have, then, to consider, in the first place, emo-

tional excitants, and to try to detem-mine from their seat

and nature, which nervous system it is that they act

upon in giving rise to an emotiommal state. Now, emo-

tions originate in three ways: first, spontaneously-that

is, from some condition of the body or part of the

body; secondly, they are excited by thoughts through

associations formed in the past, either of time individual

or of the i-ace; thirdly, they are excited by impressions

received thi-ough time senses without the intervemmtlon of

thought.

A complete list of the immstances imi which emotions

arise spontaneously, or from some condition of the

body or part of the body, would be much too long to

he recited imere. I will first mention one oi- two phys-

iological conditions, and then proceed to time patholog-

ical. And let us first notice time relation wimich exists

between age and the activity of The immoral nature in

general. In childhood and youth you know that timem-e

is a constant and rapid succession of emotional states.

A healthy, active child is either in a state of joy or grief

nearly all the time wimile awake. Boys and girls

are almost constantly either playing, quarreling, or

sulking; that is, timere is some active etuotiommal condi-

tion pi’esemtt nearly all time time. Xouimg mmmcii and

women-tlmat is, very youimg men amm(1 wonmeim-are

almost equally liable to time constant (lomumation of one

emnotional state after another. That is t�ie age of im-

piulse tiiid passion-it is the age of bad poeti-y jim the
male, amid of lmystei-ia in the female. You know that

this law is as well exeimmmjlified in the lower animals as

it is in nian-that lambs, kitteims, puppies, and proba-

bly time young of all animals, are mucim mom-c enmotional

than adults of time same species. But from childhood

to maturity is not time age (lUm-ing whicim time higher



1877.] The Great Sympathetic. 139

centres of time cerebro-spinal nervous system are espe-

cially active. These children who are so fond of play

and so apt to sulk, amid timese poetical young men and

hysterical young women, are not particulariy either

thoughtful or studious.. Them-c is, iii fact, no reason to

suppose that there is during this l)eriod any cx-

traordinary activity of ammy of the higher cerebral

centres. I say advisedly “higimem- cerebral centres,”

because we know that iii youth time sensory motor tract

of th� cem-ebro-spinal nervous system is more active

than it is later in life. But we also know that there is

a most elaborate and intinmate connection between this

sensory motor tract and the great sympatimetic; amid we

know too, that time actions of childhood and youth are

prompted immore by emotional iimmpulse than by reflection;

so that the gm-eat activity of the sensory motor tract of

the cerebro-spinal nervous system dui-ing this peiiod of

life does not necessarily tell against nmy argument.

It is a fact, then, that in youth time moral nature is

markedly more active thamm it is later in life, and it is a

fact that the intellectual nature is not iuiarkediy more-

that it is even less-active in youth than at maturity.

And furthermore, it is a fact that time great sympathetic

nervous system is very much immore active in clmildhood

and youth than it is afterwards, as simowmm by its uni-

versally acknowledged functions-for instance, by the

greater activity of time circulation, by time greater activ-

ity of all time secretions, by time greater activity of

digestion, assimilation and nutrition.

If then we join, as it seems to me that we must join,

the excess of function to the more active organ, the

inference is plain-it is, that the mom-al nature is a func-

tion of the great sympathetic.

The next most prominent physiological condition

which gives rise to an emotional state is uimdoubtediy
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that which underlies the development of sexual pas-

sion. The essential part of this condition is certainly

an active and healthy state of time testes or ovaries; for

if all time other conditions be present, and this organ

ahomme be either abseumt, or materially injured by disease,

or immature, or atrophied, or if it he functionally inert

fiom any other cause, this particular emotional state

can not he produced; while the absence or disease of

no other organ will operate as a positive bar to its

existence. Time presemmce in time mind of the image of a

person of the opposite sex, although to time unthinking

it seems to be the chief factor in time production of this

emotional state, has in reality notiming at all to do with

it in any fundamental sense, for this emotion may exist

without any such image being present, and being fully

am-oused it may with many people be readily transferred

from one mental image to another, wimereas if it were

dependent upon the image this could not Imappen. It

is in this way that we may account for those cases,

frequently seen, in which a man, upon a very short ac-

quaintance, marries a second woman upon the breaking

off of aim engagement with a first. Again, in the higher

animals-in whom we must admit a mental structure

in sexual matters, almost, if not quite, i(lelmtical with

our own-though some of them will not traimsfer their

affections froni one object to another, or will do so only

with gm-eat difficulty, and after a certain period of

mourning, yet in others them-c seems little or no cohesion

between the mental image and the emotional state, so

that the sexual glands being active, and the emotional

condition in question being present, the itmdividual

upon whom the sexual favors may be bestowed is a

mattei- apparently of entire indifference. These consid-

erations seem to me conclusive against the theory that

this emotional condition is dependent upon the mental
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image, and the reasons above given seem also to estab-

lish the position timat the state of the sexual secreting

glands is the real determining cause of the emotion.

This being time case, we have next to ask with which

nervous system these glands are most intimately con-

nected? You know what the answer to this question

is. The ovaries receive no nerves hut from the synipa.

thetic, and the testes, as pointed out above, receive

nerves from the cerebro-spinal nervous system only be-

cause they are exposed, and required to be endowed

with sensibility for their protection. But if the sympa-

thetic nerves he the con necting link between the organ

whose condition excites the emotion, and the nerve

centre in which that emotion arises, that nervous

centre niust be the sympathetic ganglia.

The pathological conditions which give rise to active

emotional states are extremely numerous, and I wish

particularly in this connection to draw your attention

to the fact that it is invariably in lesions of organs

well supplied by the sympathetic that these pet-versions

of the emotional nature occur. As a rule, jim diseases

of the brain, spinal cord, and muscular system, there is

little or no derangement of the immoral nature; on the

other hand, in diseases of the stomach, heart, liver,

kidneys, supra-renal glands, and of the testes, ovaries

amid uterus, there is always some, and often great, dis-

turbance of the emotions. In cancer of time stomach,

ulceration of the stomacim, and chronic gastritis, there

is a good deal of emotional disturbance. You have

no doubt all seen cases of dyspepsia in which constant

low spirits, and occasional attacks of terror, rendered

the patient’s condition pitiable in the extreme. I have

observed these cases often, and have watched them

closely, and I have never seen gm-eater suffet-ing of
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any kind thami I have witnessed during these at-

tacks. Now, how do we know that these patho-

logical conditioims of the stomach produce terror and

low spirits by impressions conveyed through syinpa-

thetic nerves to sympathetic ganglia, and not by immi-

pressions conveyed through the pneumogastrics to the

hi-aiim? We infer it because all the accompanying mor-

bid phemiommiena are cem-tainly due to disturbance of the

sympathetic. Thus, a man is suffering from what we

call nervous dyspepsia. Sonic day, we will suppose in

time nmiddle of the afternoon, without any warning or

visible cause, one of these attacks of terror comimes on.

The first thing the man feels is great but vague discomfort.

Then lie notices that his heart is heating much too vio-

lently. At the same time shocks or flashes as of electri-

cal discharges so violent as to he almmmost painful, and

accompanied by a feeling of exti-eme distress, pass one

after anothmer through his body an(I limbs. Then in a

few nminutes he falls immto a condition of the most intense

fear. He is not afraid of anything; he is simply afraid.

His nliim(I is perfectly clear. He looks foi- a cause for his

wretched condition, i)ut sees none. Presently his terror

is such that he tmembles violently, and utters low moans;

his body is damp with perspiration; his mouth is per-

fectly dry; amid at this stage theme are no tears in his

eyes, though his suffering is intense. Wimen time cli-

max of time attack is i-cached and passed, there is a

copious flow of tears, or else a mental condition in

which the person weeps upon time least provocation.

At timis stage a large quantity of pale urine is passed.

Timemi time heart’s action becomes again normal, and the

attack J)asses ofi. Thne is nothing immiaginary about

this (lescrwtiomm. It is taken word for word fiom the

account given to time presemmt writer by time actual suf-

ferer, wimo is iminiseif a highly intellectual medical man.
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Neither is the description a summary of a number of

attacks, but it refers to one particular attack, which was

witnessed by the writer, and I am satisfied is absolutely

accurate.

Now, what I wish to call your attention to is, that

all disturbance of functicn accommmpanying one of these

attacks is disturbance of fumiction presided over by the

sympathetic. We lmave seen above that time secretions

at-c controlled by this nervous systenm, and I have men-

tioned how the salivary, lachrynmal, urinary and cuta-

neous secretions are altered, both by diminution and

increase, in these attacks. The heart’s action is almost

certainly under the control of the sympathetic, and it

is greatly disturbed. Time trembling, as more fully ex-

plained furthem- on, is probably the phenomenon pro-

duced when voluntary muscles are acted upon, and

thrown into action by the sympathetic nervous system.

On the other band, we have no indication that during

the attack described, the cerebro-spinal nervous system

is in any way excited or disturbed. The mind is clear;

the reasoning and perceptive faculties alike in perfect

order; the control of the will over the voluntary mus-

cles through the mediummi of this nervous system is imi

no way interfered with; and in fact so little is the

centm-e of ideation involved, that, as I have stated, no

mental image is associated with the emotion of terror-

the man suffers simply from fear, not from fear of

something.

It seenis then clear to me that time great sympathetic

is the nervous system acted upon by the abnormal con-

dition of the stomach, which nervous system in its turn

ieacts upon the economy, and consequently that the

terror in questiomm is one of its functions. The lungs

receive a very small supply of sympathetic nerves, and

we know that long continued disease of theim- tissue emid-
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ing in destruction of large parts of this tissue, and at

last in death, will often scarcely give rise to low spirits,

never to extreme depression, or to violent emotion of any

kind. The heart receives a very large supply of sym-

pathetic nerves, amid its diseases, as fatty degeneration

of its substance, and calcareous degenem-ation of its

arteries, are accompanied by very great depression of

spirits, and oftemm by agonies of anxiety and terror.

The common forms of socalled heart disease-that is,

imperfections of the cardiac valves, and contractions of

the cardiac orifices-are imot, in the sense in which I am

now speaking, disease at all; for them-c is in these cases

no tissue change-there is sinmply a change in mechani-

cal conditions. The liver is moderately well supplied

with sympathetic nerves, and there is a moderate

amount of disturbance of the moral nature in cases of

disease of its tissue, a� in cancer, and impairment of its

function, as in congestion; but as disease of the liver,

either structural or functural, seldom or never occurs

without structural disease, or at least functual derange-

ment, of the stomach accompanying it, it is difficult to

estimate the amount of the disturbance of the emotions

caused by the hepatic conditions themnselves. Emotional

conditions excited by diseases of the kidneys are un-

doubtedly due in great part to the destructive changes

going on in these organs, but they are also to a certain

extent due to the ur�mic poisoning which necessarily

accompanies them, and so the effect of the blood change

and of the organic change mask one another.

But the pathological condition most clearly in favor

of my argument is beyond question Addison’s disease of

the supra-renal glands. You know that the number

and size of sympathetic nerves sent to these small

bodies is extraordinarily great. You also know that

they receive no cerebro-spinal nerves at all. Any of
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you who have ever seen cases of this disease are equally

aware of the extraoi-dinary effect produced by disease

of these bodies upon the moral nature. Long before the

patient is obliged by the degree of his illness to aban-

don his usual occupations he is greatly troubled with list-

lessness, langour, and low spirits, and as the disease

advances these symptoms increase, and attacks of terror

and extreme low spirits are common. Now, to return to

our old argument. The morbid action is in the supra-

renal gland. The nerves which convey the impressions

which excite enmotional disturbance are necessarily here

sympathetic nerves. The nerve centre in which the

emotional disturbance takes place is therefore one or

more sympathetic ganglia. Therefore the sympathetic

ganglia are the nervous centres of emotional states.

We have next to consider the excitation of emotions

by thoughts from associations formed between them in

the past of the individual or of the species. And here I

may say that this clause must be purely psychological.

Nothing which can be said under this head has any

relation to any organ which may be specially related to

the moral nature. It is only intended here to point out

certain relations which emotions and thoughts bear to

one another.

I shall confine my remarks upon this part of our sub.

ject to a short review of two prominent associations of

this kind which exist not only throughout the whole

human family, but which have a foremost place in the

psychical life of all sentient creatures-namely, the Fear

of Death and Maternal Love.

No one will deny that a strong bond of association

exists between the emotion fear, and the thought of self

death; for the thought of death apart from self death

is not by any means so intimately connected with this
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emotiomm. And when we actually lose by death those

whom we most love, we gmieve for our loss, not be-

cause a great misfortune has befallen them.

The intimate assot-iation between this emnotion and

this mental image is simown by the fact that if the enmo-

tion fear be primarily excited, as in such pathological

conditions as those referred to above, the almost inevit-

able consequence is that time thought of self deathm arises

at once in the mind, though the bodily health nmay be at

the time toleiahly good, and the person as unlikely to

die then as at any othem period of his or her life. On

the other hammd in a state of health let self death appear

to the reason to be imminent, and with most people the

eumotion fear is felt in a lively manner within a very short

time thereafter. Now why is this? Why does the emo-

tiomm fear excite time idea of death, and wimy does the idea

of death excite the emotion fear? it is not because we

know death to be an evil, for we know mmothimmg about

it; and even if we kmmew it to he, past all doubt, a vem-y

great evil, that would not explain such an association

as exists. For other - things which we have every rea-

son to believe to be time greatest evils, such as sin, pov-

eity and disease have not-that is, the thought of them

has not-time sanme intimate relation with the emotion

fear. Neither is it because we fear the pain which often

accomnpanies death, for if we had every reason to he

sure that the death would be paimmless the feat- would

equally exist. Besides, when men actually come to die,

either by some disease which leaves time mind immtact,

or by an execution, they have little or no feam-. As

soomi as death is certaimm, inevitable, close, the Dwellei-

on time Threshold (leparts and leaves the door between

the known amid the unknown open and time passage tin-

obstructed.

The fact is that the association between feat- amid time

thought of self death has no basis, so far as we know or
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have reason to think, in the tm-uth of things, but is purely

artificial, and is, beyond question, the result of miatural

selection operating upon countless generations. For,

given a race, eitimer of immen or of inferior animals in

whom this association did not exist, and the life of that

race, in such a world as timis, where every species is sur-

rounded and permeated by causes of destm-uction, will

be a short one. But, given a race or a family of races

emerging from unconscious into conscious existence,

and through countless ages 1-ising to higimer and hmigimer

phases of life, and it is easy to see that, other things

being equal, the iimdividuals imi whom this association

began to exist ever so faintly would often live where

their neighbors would die. They would trapsmmmit the

association to their offspring, among whom the individ-

uals in whom this psycimical feature was more marked

would have an advantage over those in wimom it was

less marked; and so the tendency would be for the asso-

ciation to grow stronger amid stroilger, until a point was

reached in time history of imuman development, at which,

on the one hand, reason began to protest against the

closeness of this a]liaimce; and on time other hand, the

family affections amid the sense of duty, amid religion,

began to take the place of crude fear and to make this

association less necessary. Time mastery of the higher

emotions over the initial union is shown by the readiness

with which men of time higher races face (leathi in pursu-

ance of wimat they coilsider to be a good cause, such as the

cause of religion or of national honor. If this reason-

ing be true, and it is true, then here in the deeppst part

of our natum-e circumstances have compelled humanity

thiough countless ages to affirm a lie. Iii the case of

our own ancestors, time culminating point of this associ-

ation was reacimed and passed before the sel)aration of

the Arian people on the plains of Central Asia-be-

VoL. XXXIV.-No IL-C.
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fore the existence of the distinct i-aces who spoke Sami-

scrit, Greek, and Latin. And we can only judge now

what the strength of this union was then by the

observation of races whose present stage of develop-

ment is on a par with oui- condition at that time. An(l

we know from the universal testimony of travelers, and

many of us from our own observation, that fear hears

a much larger proportion to the other emotions in the

savage mind than in time civilized-that it is even abso-

lutely more developed; and that its union with the idea

of death is stronger in them than it is in civilized man.

The union existing between love in the bosom of the

motimer and the mental image of her child is as strong as,

if not stronger than, any other association of a moral

state with an idea. So stiong is this associatioim, that

almost all kindly feeling, not only in the grown up

woman, hut in time fenmale child as well, suggests this

mental immmage in some form or othem-. 1mm the child it

takes the form of a doll. To the childless woman, a

dog, or perhaps a cat, supplies the place of the infant

which should exist but does not. On the other hand,

the mental image of all forms of helplessness and infancy

awaken in the female mind this motherly tenderness.

This uniomm is no doubt largely due, as in the case last

considered, to the immfiuence of natum-al selection, since

this cohesiomm is as needful to the continuance of the

life of the race as the othei cohesion is to the continu-

alice of time life of the individual. Why not, them-efore,

say of this, as of the other association, that it is a fraud

Perpetrated by circumstances? Why not say that this
association also is purely artificial, and has mmowarrant

in the truth of things? I hope some day to answer this

question. I can not answer it here. The answer would

be as long as several such essays as this. I nmay say here,

however, that the question really is:-Does the central
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fact of the universe, as it stands Felated to us, justify on our

part Fear and Hate, or Love and Faith, or does it justify

neither? I believe, and I believe I can show, that it

justifies love and faith.* The associations are, both of

them, undoubtedly, the fortuitous pm-oducts of circumn-

stances. But if love and faith are justified, and fear

and hate are not, then it is certain that matei-nai love

is justified, and that time feat- of death is not justified.

The third and last class of emotional excitants which

we have to consider consists of sense impressions act-

ing upon the moral imature without the intervention of

thought. The nerves of the special senses lead from

the periphery directly to time cerebro-spinal nervous

centres. So, as a rule, when sense impressiomis are fol-

lowed by mental states, which last am-c aroused by

them, the fit-st phase of the mental state is a thought,.

time realization by consciousness that something is oc-

curring in the outer world; and if an emotion is excited,

it is so secondarily, by the association in the past of

time idea directly excited with the emotion which is ex-

cited in the second place. This rule holds good as

regards the semises of sight and touch mom-c absolutely

than as regards the other semmses, and it is more tm-ne of

sight than of any other sense.

The impressions received through the sense of taste

can hardly be said, as a general timing, to excite thought.

They do excite a sort of emotion. Time sense of smell

varies greatly in different individuals in its power of

exciting thought or emotion. Oliver Wendell Holmes

describes wonderfully well how in sonic people it calls up

emotiomms. In others this sense excites ideas very readily,

* J� may seem to some readers that this question has been fully answered

already. It did not seem so to John Stuart Mill, of England, to Auguste

Comte, of France, or to Arthur Schopenhauer, of Germany.
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so that they can name a drug or other odorous body more

readily from its smmmell than from its look. Others again

can not name the commmmonest things from theim- odor. The

excitation of this sense with them awakens a pleasant

or disagreable sensation, and the effect stops there. But

the sense of hearing stands apart from the other senses,

in the degree to which it is capable of transmitting im-

pressions directly to either time centres of imitellectual or

emotional life. Our knowledge of the anatomy of the

nervous systemn is not minute enough to enable us to

say why there exists these differences between the

senses; wimy, for instance, sight awakens only ideas,

and hearing either ideas or emotions according to cer-

tain differences in the sounds. We know that if we

trace time optic nerves inward we shall find that they

arise, by means of the optic tracts1 from time posterior

and superior part of the mesocephale, and are more or

less connected to other parts of the bi-ain in that neigh-

borhood. If we trace the portio mohlis of time seventh

inwards, it divides into two roots; one of which passes

deeply imito the central part of the medulla oblongata, the

other winds around the corpus restiforme to the floor of

the fourth ventricle. Now if it were possible to trace

these roots, and it� upon tracing them to their origin it

was found that one of them belonged to the great sympa-

thetic systemn and the other to the cerebro-spinai, a

most important link in the chain of my argument would

be supplied. But we can not say that this is the case.

Failing in this anatomical proof of a special connection

between the auditory nerve and the gm-eat sympathetic,

is there anything else about this nerve that would make

us think that it coimtained sympathetic fihi-es? Them-c

is one thing. The auditory nerve is exceptionally soft

in texture for a cem-ebro-spinal nerve-hence its name

“portio mollis ;“ and we know that sympathetic nerve
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trunks are softer in texture than the trunks of cerebro-

spinal nerves. This fact might lead us to suspect that in

time “portio mollis” there are sympathetic fibres mixed

with cerebro-spinal fibres, but it can do no more than

awaken such a suspicion.

Now, as to the sense of heaiing itself. All the

infinite vai-iety of sounds that strike upon the human

ear may be divided, according to their effect upon

the human organism, into two great classes-those�

namely, which primarily excite ideas, and those which

primarily excite emotion. The noise of a cari-iage

on the street, of fowl in the yard, of steamboats and

trains passing, these and thousands of other ordinary

sounds simply excite a mental recognition of what

the sound proceeds from. But if you lie under pine

trees on a summner’s day and heam-, without listening, the

wind sigh and nmoan through the boughs, the emotiommal

nature is moved, it-respectively of any idea that may be

excited. So at the bedside of a sick child its moans and
cries of pain affect us quite out of propom-tion to, and

irrespective of, the value our minds may set upon them;

for even if we know that the child is not dangerously

ill, nor suffei-ing very mnuch, still we can not prevent, as

is said in common language, its cries going to oum- Imeart.

And they do go to the heart, or at least to the nervous

centre of the emotional nature, direct. So a cry of pain

or distress, heard suddemmly, awakens a correspondimmg

emotion in the hearer before any thought is aroused.

The types of these two classes of sounds are, on time one

hand, spoken language, and, on tIme other imaud, rmmusic.

The fom-mer we know appeals directly to the intellect,

and does or (hoes not arouse elmiotion, according as the

thought awakened is or i� not associated witim aim emo-

tional state. The latter we also know appeals dim-ectly

to the emotions, amid only awakens thougimt secondarily,
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if it does so at all. Now, does that class of sounds

which appeals directly to the moral natum-e possess any

quality which the other class does not possess, which

would make us think that it, rather than the latter, acts

upon the sympathetic? It has one such quality-viz.,

rhythm. All music is rhythmic, and all language which

appeals most directly to the emotions, that is to say all

poetry, is also rhythmic. Now rhythm is one of the

leading qualities of the functions of the great sympa-

thetic. All mnotious governed by it are rhythmic-the

heart’s motion, the peristaltic immotion of the intestinal

canal, and the contractions of the uterus in lahom. I

myself have no doubt that the period of utero-gestation,

the deterimmining cause of which has puzzled the world

so much, as well as the periodic recurrence of ovulation,

are both due to the same cause-namely, time rhythm,

or periodicity of function of the great sympathetic nerv-

ous system. Doubtless the chief advantage of regu-

larity of time in taking meals is due to the fact that

the gastric and salivary glands, and other organs con-

cerned in digestion, being goverimed by the sympathetic,

their functions are best performed rhythmnically. The

rhythmic, daily 1-ise and fall of temperature, both in

health and disease, is another example of the rhythm of

a function which is undem- the control of this nervous

system.

The oimly timing that remains now for inc to do to

complete this very imperfect sketch of a most important

subject is to considem- briefly the expression of the emo-

tions, to see if we can determine from which nervous

system these pimenomena pi-oceed. As we can not pre-

tend to discuss the whole of this branch of the inquiry,

I shall limit the few remarks I have to make to the

expression of joy, grief�, hate, fear, and to the expression
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of, or rather the effect of, long-continued excessive pas-

sion of any kind.

If joy is at all marked in degree it altem-s the heart’s

action; if excessive and sudden it arrests it momen-

tarily; if more mmmoderate in degree it makes it more

frequent and stronger. Excessive joy causes pallor for

a short time, and timen slight flushing; moderate joy

hightens time �omplexion. If joy is at all extreme it

excites lachmm’ymation in persons of mobile nervous

organization. Sudden and great joy destroys the appe-

tite, apparently by checking the salivary and gastric

secretions; immoderate joy stimulates the appetite, doubt.

less by exciting the sccretions which assist in digestion.

Now, all the above are disturbances of functions

which ai-e controlled by the sympathetic; but we know

that joy also gives rise to movements of vam-ious kinds-

for instance, laughter, clapping of the hands, stamping

of the feet, which are performed by voluntary muscles

under the control of the cerebro-spinal nervous system.

The peculiarity of these movements is tlmat they are all

rhythmical, and we know what a tendency them-c is for

the functions of the sympathetic to be performed

rhythmically. And further they are all objectless; the

intellect takes no cognizance of them, and no pum-pose

or intention undem-lies them.

Now, I do not mean to argue that it is the great sym-

pathetic which excites time muscles to action in the

pi-oduction of these movements; but what I would

suggest for your coimsideration is that time great sympa-

thetic, being time nervous system primarily excited, it

excites the cerebro-spinal system by means of its elabo-

rate connection with the latter, and the cem-ebro-spinal

system, acting under the influence of the great sympa-

thetic, the character of the action of the former is

stamped by the influence of the latter.
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Grief is expressed by tears, pallor, loss of appetite-

phenomena which belong to functions under the control

of the sympathetic; by sobbing, wringing of the imands,

and swaying to and fro of the head and body-motions

which ai-e under the control of time cerebm-o-spinai nervous

system and which are rhythmical. Excessive grief kills

I have known of one death which was plainly due to

this cause. The fatal result of grief is due to inter-

ference with nutm-ition or with the heart’s action, the

event in eitlmer case being brought about through the

sympathetic.

Hate or rage; if intense, is marked by pallor and

partial arrest of the heart’s action; if modelate, by

flushing; if considerable, but still miot intense, the flush-

ing is extreme, the face becomes purple, the veins of

the neck and forelmead swell. Monkeys, as well as men,

are said to redden with passion. Sonic authors say time

pupils always contract in rage, ammd timis we can easily

understand; fom- if the musculam- coat of the arteries is

relaxed, as it is shown to be by the distension of the

vessels, which causes the flushing, then time radiating

fibres of the iris, which are also supplied by the sym-

pathetic, would be equally in a semi-paralyzed state,

and the circular fibm-es, wimich are supplied by the third

nerve, would imave less than usual to antagonize their

ordinary tonicity, and the pupils would commtract. In

great rage them-c is often ti-emhhitmg. This pheimomenon I

shall commsidem- fum-ther under the head of feam-. Time above

mentioned are time pm-imai-y signs of lage, amid they are

all functional chammges, efl’ected tlmm-ough the sympathetic.

Other signs of rage, such as snam-ling, setting the teeth,

clenclming time fists, are manifestly secondary. They

result from an intention in ourselves, om- in our ances-

tors, to do sometiming in consequence of rage, and are

not the direct effect of the passion itself.
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The disturbances of function which accompany fear

am-e frequent and feeble action of the heart, pallor, and

dilatation of the pupils. And I wish you, particulaily,

to m-emark that wimereas in rage there is flushing of the

face and contraction of the pupils, as I have shown

above, in fear there is pallor of the face and dilatation of

the pupils-the muscular coats of the arteries and the

radiating fibres of the iris, being both supplied by the

sympathetic, are both stimulated to contract under the

influence of terror, and are both relaxed in rage. In

fear there is also suppression of the salivary and gas-

tric secretions, extreme dryness of the mouth, and com-

plete abeyance of the appetite; there is fm-equently

increase, sometimes vei-y muam-ked, of the urinary and

intestinal secretions.

Trembling is one of the most chai-acteristic signs of

fear. This is a nmovement of time voluntary muscles;

but it is not a voluntary mmmovement, the will having no

control whatever over it. Trembling occurs in other

emotional conditions besides fear, as in joy and rage.

The shaking of ague, though not associated with any

emotional state, is, I have no doubt, closely connected

with emotional trembling. No author with whose

works I am acquainted gives any explanation of this

phenomenon. Were I to attemmmpt an explanation my-

self, it would he that trembling is the peculiar move-

ment of the voluntary muscular tissue when thrown

into action, not by its owmm pi-oper nervous system, the cem-

ebro-spinal, but by the sympathetic. And I would argue

that this was the correct view of time case-fist, because

it is certain that trenmbling occum-s wimen time sympathetic

is highly excited; secondly, because the cerebro-spinal

nervous system can imot, as far as we know, cause such

a movement, and can not control it when caused; and

thirdly, because of its peculiar rhythmical character,
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which allies it to other movements originating in the

sympathetic.

If I had space, whelm I imave not at present, I could

support these arguments by simowing, I think coimclu-

sively, that ague, of which a pecuhiam- trembling is one

of the most prominent symptoms, is ceitainly a func-

tional disorder of time great sympathetic, and it is upon

this fact that its peculiar i-hythm or periodicity de-

pends. With regard to the sweating of great fear I

have no explanation to give. I will simply remark

that, when, by division of sympathetic trunks, a part of

the surface is to a great extent deprived of its con-

nection with the synmpathetic centres, that part of the

surface is batimed in sweat.

I have quoted very few experiments upon the symn-

pathetic in this essay, for time reasomi that I put very

little confidence in the deductions drawn from themn.

To divide ham-ge synmpathetic trunks, oi- to remove large

sympathetic ganglia, must cause a (listurbance of the

general system which would necessarily mask, to a

great extent, the peculiar effects flowing from time lesion

of the nd-yes operated on; and any one who has paid

attention to time literature of this subject can not have

failed to notice how contradictoi-y are the positions

supposed to 1)e established by these means. Without

denying that experiments may in the futum-e throw light

on this branch of physiology, I think it is safe to say

that they have thi-own very little upon it yet.

If there is one fact in relation to the functions of the

great sympathetic better established than any other, it

is that this nem-vous system exercises a immost decided

control over the process of nutrition. Now I beg of

you to consider for a nmoment, what a curious relation-

ship exists betweemm the process of nutm-ition and the

habitual state of the moral nature. The best observer
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of man that ever lived on this plammet makes Ct�sar say

to Antony:

Let me have men about me that are fat.

* * * * * *

Yond’ Cassius hath a lean and hungry look.

He thinks too much; such men are dangerous.

Shakespeare says, wimat we all know, that men in whom

dwell a preponderance of evil passions, such as hate,

envy, and jealousy, are as a rule ill-nourished. The con-

verse of this is as notom-ious, so that fat and jolly go to-

gether as naturally as do any two terms in the language.

Not only does this genem-al law hold, though liable to

many exceptions, fm-om time operation of other laws in-

terfering with it, but we find it equally true that any

long-continued, inordinate passion, be it sexual love,

hate, envy, or grief, is capable of influencing nutrition

in a marked mannem-. Long-continued thought does

not produce any such effect. If it seems to do so some-

times it is because the student deprives himself of air,

exercise and sleep, in his ardeilt devotion to knowledge.

Newton was as fat when he finished the “Principia” as

when he began it. The writing of the “Novum Or-

ganum” did not reduce Bacon’s weight a pound. Shake-

speare, in whose splendid brain fermented all the ideas

of his time-and it was a time, perhaps, of more ideas

than the present, much as we pride ourselves in this

respect-was a wehi.nourished man. The mom-al natures

of Newton and Bacon were calm and serene. Shake-

speare’s heart glowed with a genuine hove of hu-

inanity. If the moral nature be, equally witim the intel-

lectual, a function of some part of the cerebro-spinal

nervous system, why are time undoubted functions of

the great sympathetic so intimately connected with the

former and so entirely unconnected with the latter?
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In conclusion, were I to attempt to draw a compari-

son in a few words between time functions of the cere-

‘bro-spinal nervous system and those of the great

sympathetic, I should say that whereas the cerebro-

spinal nervous system is an enormous and complex

sensory-mnotor apparatus, with an immense ganglion,

the cerebrunm, whose function is ideation, superimposed

upon its sensory tract, and another, the cerebellum,

whose function is the coordination of motion, superim-

posed upon its motor tract, so the great sympathetic is

also a sensory-motor svstenm without any supei-imposed

ganglia, and its sensory and mmmotor functions do not

diffem- from the cori-espommding functiomms of the cerehro-

spinal system mnore timaim its cells and fbi-es differ from

those of this latter system; its effem-ent or motor func-

tion, being expended upon unstriped nmuscie, and

its afferent or sensory function being that peculiar

kind of sensation which we call emotion. And as

there is no such thing as coordination of emotion, as

there is coordination of motion and of sensation, so jim

the region of time mm-al nature there is no such thing

as learmming, though there is development. And in the

moral natui-e time ignorant man, or the uneducated

woman may be, and often are, superior to the culti-

vated members of oum race.

Upon time above view of the relative functions of the

two gi-eat nervous systems, the only efferent function

of time syimipatimetic is stimulation of unstriped muscle;

and we should have to view its influemmce upon secretion

and nutrition as due to its power of contracting or

allowing to dilate the coats of the arteries. And this is

in all probability very near tue tmuth. Looked at in

this way, time bulk and complexity of structure of each

nervous system seem to cori-espond with time scope of

its functions; for the sensory-motor functions of the
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cerebro-spinal system, including ideation and coordina-

tion of motion, would be as much in excess of the func-

tions of the great sympathetic nervous system in

amount and complexity as would the ganglia of the

former be in excess of those of the latter in complexity

of structure and bulk.

N0TE.-Though in this essay I have spoken of the intellect as a
function of the cerebrum, and of the moral nature as being a func-

tion of the ganglia of the great sympathetic, I do not wish it to be

understood that I pretend to know anything about the real rela-

tion which subsists between these organs and these mental mani-

festations. I have simply used this word as the most convenient

expression I could find for some certain connection, the exact
nature of which is unknown.




